W. ARMSTRONG 2,653,022

ANTIINERTIA MECHANISM FOR SLIDING DOORS

Sept. 22, 1953

Filed July 3, 1951

4 Sheatg-Sheet I

QN@

72

i o
%N.
=
cE D/
- o
| _ = g \\1“\ %
_NV.. — 7 5o %
i . - ‘
gunﬁ,whumsaﬁwﬂuwwpﬁuﬁﬁa TR TN, 0P oer
dll \ 7 < 70 3 N i ool T 1
2 y 7.4 or ¥ 9% o= Q“.\. M.M\‘ , 77 \ h o e
- :w W.N\w 72 Bl 98 Lpr |
__ e = 2
‘ “ = |.|.| NM u .
| _ | ge = —||||||loz & \.\u
: _ —_ i [ = .
| = | 2|l Y
v B
o - 29 08— J
P 7 _ =7 ﬂ-.«l\h“. o \gr | - ____ )
2 _ ! e e — — b = L 09— 0%
g —
Q ._.._..:::_ h..lMo /m g T .h.all.ﬁndx.HuH_LL l.nn.lhwuun_-ﬂ.ﬂ.u.u 1&;”.”%””1«#. VN\ .NWW :__:.:___ M“Nn.. dl
=% T T L ol TN T 1 oL yZ24
NW_. ::_ W__ o] o< WW_ SF Qm.. _A\*_ \%Q\\N og B __:_
u _:::::L_ :: :_ ___NVN 9 72

1};_:/0\_ - nmw__m_ °

Ve
cZH% A’
~wcerz.

Dreerere 7o~
o/ - <

St

=

17




Sept. 22, 1953 W. ARMSTRONG 2,653,022

ANTIINERTIA MECHANISM FOR SLIDING DOORS

Filed July 3, 1951 4 Sheets-Sheet 2

)(l‘ 0.0 o 0) (0 O, O'.Ov
4 o llugz
54 N

54 \

recrereFeoqr’
%7770/0 Crmea 7y 7oty

g, iy Sty




Sept. 22, 1953

Filed July 3, 1981
e

7z
75

¢

70

€60

JL

| I
3

W. ARMSTRONG
ANTIINERTIA MECHANISM FOR SLIDING DOORS

71

o &

NN

2,653,022

4 Sheets-Sheet 3

i/

T (D

]
Y

NG|
NN

MU

\

D

T
T
%ﬂ ;;;;5;2/,

¢

O
RSN
)\cb % )

I

&
il

11“

|

&R”
==

74 &

[\

- 22
\7%
I? 93 )

;»' ” /3306 .
=7 /ﬁ S N\B
=407 e l.

= |/;E:‘= F
/R i/ — 95
—= /l?_, = 4
_:/ﬁj % -2’
- e v reZesn

257?3;3z9 tZZ@mmagfsﬂgzﬁ?

L)

)
3
§ .



Sept. 22, 1953

Filed July 3, 1951

W. ARMSTRONG
ANTIINERTIA MECHANISM FOR SLIDING DOORS

2,653,022

4 Sheets-Sheet 4

1 [o) 0l @] ©Q ©O © 0 © G0 0|HO
ez o’ ]I 2z 1
= r
< G 6
240 ’l 247
| y
‘ | ’ 772 | 30
| |5 2 L
62, 42 e 778 25
. T i_' 1l
/@ A = A gl
/\\ j/g ‘ 87 126 _125 Pe
5_;00 . I 7! ‘\ | /’ e )
\ o 4 25’\ =
27 9- ,i/p ‘ 120é127 'I: T l! = 50
/3 g | =/
T v 723 |57 225
224 / ¢?” | s 16?’ 220 56t _ 21
o] e S l||
“ Ly |l|' "706 '” jﬂ 106
920 S4 - /280
L%szzi&‘ Zf’;ﬂ f<97 34
H 7 s o 7
‘ 77 N
a6l 722
.= 77
i P /. /I/ s //'f//y )’ /X‘/ /
222 y 97 123
3 067

185
265
164 161
N zez
760 \
263
D

By o L
G Gunig ST



Patented Sept. 22, 1953

UNITED STATES

2,653,022

PATENT OFFICE

2,653,022
ANTIINERTIA MECHANISM FOR SLIDING
DOORS

Westropp Armstrong, Glen Ellyn, 111,
Application July 3, 1951, Serial No. 234,955
(CL 268—49)

22 Clajms.

1

This invention relates generally to sliding doors
and more particularly is concerned with a mecha-
nism for compensating for the inertia of sliding
doors both at the time of stopping and starting
the movement thereof. ‘

The problems caused by inertia of sliding mem-
bers such as doors or panels is principally of im-
portance in the case of installations where the
sliding members are of great weight. For ex-
ample, large commercial establishments such as
warehouses and other material storage and han-
dling places use large doors, both for securing
ingress to and egress from the structure, and as
well for maintaining a constant separation be-
tween various sections of the structure. ‘The
latter type of doors are usually of the horizontal
sliding type and are known as fire doors, and
their purpose of course is obvious.

In such sliding members, the larger the door,
the more power is required to operate the same
and the more desirable it is to have as little fric-
tional resistance as possible. In such cases (but
also to a lesser degree in the smaller door in-
stallations), the inertia acquired by the doors

while moving is considerable, and unless other- =

wise prevented from doing so, the doors violently
collide with one another during closing, or with
the mechanical door stops during opening. - Such
collisions besides being annoyingly noisy, result
in damage to the installation in many ways such
as for example: deformation and deterioration
of the doors, the door tracks and cables, the stop
means; breakage of parts; and unusual wear on
all parts. Of equal importance are the common

effects of the door wheels jumping out of or be--

coming jammed in the tracks, delay caused by in-
operativeness of the installation, and the bounc-
ing of the sliding doors at the end of their in-
tended extent of travel. This latter mentioned
difficulty results in the doors remaining partially
" gpen or partially closed although they should be
totally open in the first case and totally closed
in the second case,.

Thus far I have described the matter of halting
the movement of the doors and the problems en-
cdountered by reason of o large mass acquiring a
substantially constant velocity and suddenly hav-
ing that velocity become zero. Obviously there
is considerable kinetic energy which must some-
how be absorbed or dissipated. In addition to
these problems there is the matter of starting
these doors. It requires considerable energy to
pbring the velocity of the large mass from zero
- suddenly up to the normal speed at which it is

. intended that these doors move. Once the initial.
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friction has been overcome the door will suddenly
surge forward giving rise to a great jerk whose
deleterious effects are quite similar to those men-
tioned in connection with stopping the doors.
There is a. great strain placed upon the operat-
ing mechanism and apparatus, and deformation,
damage, and the like are also not uncommon re-
sults of such jerking. )

Many mechanisms heretofore have been de-
vised for absorbing or counteracting the inertia
of such large bodies as described, both in start-
ing and stopping the same, but none have been
satisfactory. Such devices have included dash-
pot systems, springs, and friction brakes, but
none of these expedients has been successful o
the best of my knowledge. In particular, none of
these mechanisms has been useful both in start-
ing and stopping sliding doors, and none is posi-
tive acting, and gives uniform results irrespec-
tive of the temperature, humidity, and many
other variable conditions to which such installa-
tions are subjected. None of these mechanisms
used have enabled the door to be brought to a
gradual and positive stop at each end of its
path of travel.

The principal object of my invention is to
provide a mechanism which will alleviate the
difficulties and solve the problems set forth above,
Specifically the principal object is to provide a

.positive acting mechanism which will enable

doors (or other sliding bodies) to start smoothly
and stop smoothly; which will enable such bodies
to come to a positive yet smooth stop in the
same position regardless of the temperature,
humidity, speed of travel, and age of the installa-
tion; which will not require the use of dash-pots,
brakes, clutches, or bumper springs.

Another object of the invention is to provide a
mechanism for use as an anti-inertia device in
connection with sliding bodies such as bi-parting,
horizontally sliding doors, in which the doors will
start or stop with substantially simple harmonie
motion, although the doors travel normally at a
substantially constant veloeity. The described
motion is not intended as a limitation, but merely
to state that the door motion in starting is at
first very slow, then increases in velocity, until
it rveaches the velocity of the cable, with the
reverse process occurring during the stopping
movement of the doors.

Still another object of the invention is to pro-
vide a device of the character described which
comprises a mechanism capable of readily being

installed upon a movable door or panel for co-

operation with a rectilinearly moving chain or
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cable secured to the door and adapted to be moved
to open or close the door.

A further object of the invention is to pro-
vide a mechanism for absorbing the initial jerk
of a cable-actuated sliding door and for absorb-
ing the final sudden stop thereof by enabling the
cable to move relative to the door at the begin-
ning and end of the path of movement of the
doer, but which automatically and positively
will lock the cable or chain to the door during
the constant velocity travel thereof along the
said path between starting and stopping.

Still another object of the invention is to pro-
vide a device of the character described which is
extremely simple and made up of a minimum of
easily fabricated parts; in whieh there is sub-
stantially no wear on the parts; in which no
electrical or hydraulic elements are required;
and which may be made extremely rugged and
durable, yet be small in volume of space occupied.

Many other objects of the invention will be-
come apparent as a detailed description of the
invention proceeds, in which I have described by
way of illustration and elucidation (and not by
way of limitation), preferred embodiments of
the invention to carefully set forth the manner
in which the invention is used and constructed
to carry out the objects of the invention.

In the figures in which like or similar parts

are represented by the same characters of ref- :

erence throughout the several figures of the
drawings:

Fig. 1 is a front elevational view showing the
prinecipal components of an installation of slid-

ing doors having associated therewith an anti-

inertia device constructed in accordance with
my invention, and showing the doors in a closed
-condition.

Pig. 2 is a view similar to that of Fig. 1 but

illustrating only part of the installation, and <

showing the doors partially open.

Pig. 3 is an elevational view on an enlarged
scale of the left hand end of the installation il-
lustrated in Figs. 1 and 2, but with the doors be-
ing fully open, and thus illustrating the left hand
door and the anti-inertia mechanism secured
thereto, the front cover plate of said mechanism
having been removed.

Fig. 4 is a sectional view taken generally along
the line 4—4 of Fig. 3 and in the indicated di-
rection.

Fig. 5 is a sectional view taken through the
anti-inertia device along the line 5—5 of Fig. 4
and in the indicated direction.

Fig. 6 is a sectional view taken generally along
the line €é—5 of Fig. 1 and in the indicated di-
rection.

Fig. 7 is a sectional view taken along the line
7—1 of Fig. 3 and in the indicated direction.

Fig. 8 is an elevational view on an enlarged
scale of the anti-inertia device as disposed in
PFig. 2, the front cover having been removed to
show the constructional details thereof.

Fig. 9 is a sectional view taken through the
anti-inertia device along the line 8—8 of Fig. 8
and in the indicated direction.

Fig. 10 is a sectional view taken through the
roller and guide of Fig. 3 along the line 18-—i{0
and in the indicated direction.

Fig. 11 is a perspective view of the rotatable
segment of the anti-inertia device.

Fig. 12 is a view similar to that of Fig. 3 but
showing a simplified door installation and a
modified form of the invention,
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Fig. 13 is a sectional view along the line {3—I3
of Fig. 12 and in the indicated direction.

Fig. 14 is a semi-diagramrnatical elevational
view of parts of a modified form of the inven-
tion.

As previously set forth, the invention is in-
tended to prevent the jerking in starting the
movement of a sliding body, and the shock oc-
curring through sudden stopping thereof. It
is to be understcod that the invention is ap-
plicable to doors, panels, wall sections, or any
other sliding body of relatively large mass, and
that such bodies may be arranged to move hori-
zontally or vertically. It is desired to point oub
that the fact that the illustrated embodiment is
associated with a pair of bi-parting, horizontal-
ly sliding doors is not intended to limit the in-
vention to such use, or even to use with a pair
of doors. The mechanism is as equally suited
for use with a single sliding door or other slid-
ing body.

Considering now the particular construction
illustrated there is shown a wall partition having
an opening which is adapted to be closed by a
pair of bi-parting sliding doors. The doors run
on tracks arranged above the opening and slide
in opposite directions relative to each other. A
driving mechanism is provided to drive a cable
or chain about sheaves or pulleys and having one
of the sliding doors secured to one reach of the
loop to move rectilinearly with the reach. when
the loop is driven. A second loop is provided in-
dependently mounted, and having one door se-
cured to one reach thereof and the second door
secured to the second reach thereof so that the
doors are counter-acting. In the case of ver-
tically sliding doors, the doors would thus be
counterbalancing.

The anti-inertia mechanism is associated with
the door first driven by the driving mechanism,
although in a system of this kind the second
door could as easily have the said mechanism
associated therewith. The conjoined ends form-
ing the first driven loop (distinguished by this
designation from the second or counter-acting
loop) meet at the place where the loop reach is
secured to the first door. However, instead of
a conventional securement, I provide a segment
of a pulley, with the axis thereof perpendicular
to the line of movement of the door, and with its
plane preferably (although not necessarily)
parallel to the plane of the door. The free ends
of the loop cross along one portion of the periph-
eral edge of the segment and are secured to the
segment on opposite sides thereof, so that pull-
ing the reach in one direction tends to rotate the
pulley segment so that the said peripheral edge
tends to rotate towards that direction; and pull-
ing the reach in the cther direction has the op-
posite effect.

The segment is associated with g camming
mechanism in a manner to be described in detail,
which renders the segment non-rotatable during
the time the doors are travelling between their
open and closed positions, so that the driven loop
acts directly upon the first door. At the begin-
ning and end of the path, the mechanism locking
the segment against rotation relative to the door
and driven loop is rendered ineffective by means
which is dependent upon the distance of the door
from said means, so that the segment becomes
capable of limited rotation at these times. Rota-
tion of the segment is opposed by spring means,
but said opposition is readily overcome and is
provided only to effect recovery of the segment
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to erect position in certain cases, as will be de-
scribed. In the preferred embodiment the spring
is necessary only to keep the segment erect and
not to help it achieve that position. The effect
of the segment being able to rotate at the begin-
ning and end of the movement of the door is as
follows: in starting, the initial jerk of the loop
will be utilized in rotating the segment from a
substantially free to a locked erect condition with
respeet to the door, but the locked condition is
attained only when the door has moved away
from its position of rest and has begun to travel
at normal movement velocity, and hence the door
will start slowly and smoothly to move as more
and more pulling power is made available to it;
and in stopping, the inertia of the moving mass
is first dissipated when the segment begins to
rotate so that the speed of the drive cable may
remain constant until the end of the movement,
but the stopping effect thereof is felt by the door
at a gradually increasing and smooth rate which
may be substantially simple harmonie in nature.
The travel of the cable in stopping will be well
beyond the ordinary point of securement thereof
to the door, but this results in a rotation of the
segment to an unlocked condition in which it
remains until after the door is started from rest
bosition once more. It is pointed out that the
“locked” and “unlocked” positions referred to are
the erect and rotated positions of the segment
relative to the door. It should be remembered
that in its rotated positions, the segment causes
the door to be substantially locked against move-
ment relative to the wall.

Referring now to the constructional details
illustrated, the reference character 20 designates
generally a wall of any suitable construction hav-
ing a conventional rectangular opening 21 which
is closed off by a pair of biparting horizontally
sliding doors. The doors are designated as: the
first door 22 shown on the left in Fig. 1, and the
second door 23 shown on the right in Fig. 1.
Fach of the doors is formed in any suitable fash-
ion well-known in the art, such as for example,
as shown in Fig. 7, wherein the door 22 has a
rectangular sheet metal panel 24 reinforced and
framed by angle iron-members 25 suitably bolted
in assembly by bolts 26. Obviously the door
could be formed of wood, or laminated with fire-
proof material or the like. It should be appreci-
ated that the doors 22 and 23 will have consider-
able mass.

Each of the doors 22 and 23 has a pair of
hangers 30 (see Fig. 7). having a cross bar 31 at
‘the bottom thereof bolted as at 82 to the upper
edges of the respective doors, and having 3 stub
shaft 33 journalled in the upper end thereof.
The stub shaft has a pair of freely rotatable
wheels 34 mounted thereon on opposite ends with
the hanger secured in the center between the
wheels. A box track 35 extends along the upper
edge of the opening 21, being secured to the wall
20 by suitable brackets 3§ bolted to the wall as
at 37 and secured to the box track as for example
by welding, as shown at 38. The box track 85
has a generally rectangulsar cross-sectional con-
figuration with a longitudinal slot 40 in the bot-
tom thereof of a width sufficient freely to accom-
modate the hanger 30. The wheels 34 are thus
disposed internally of the hox track and ride upon
the bottom thereof.

Three of the brackets 36 are illustrated in the
drawings, and' their construction is identiecal,
except that the two outer placed of these brackets
each have a sprocket wheel 41 journalled upon
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6
& stub shaft 42 secured to a socket 43 which in
turn is mounted to the rear of the brackets. A
chain or cable 44 is engaged in an endless loop
over these sprocket wheels 41 having an upper
reach 45 and a lower reach 46. Each door has
an extension as shown at 471 and 48 in Fig. 1,
secured at the upper meeting corners of the re-
spective doors, and the extensions are respec-
tively secured to the reaches 45 and 46 to move
therewith. Obviously, when the first door 22
moves to the left it causes the second door 23 to
counter-act and move to the right, and vice versa.

The box track 35 has a bracket 50 bolted to the
front thereof at the left hand end thereof as
viewed in Fig. 1 to provide bearing support for
a shaft 51 as shown in Fig. 4. Shims 52 may
be provided for adequate journal surface. The
shaft 51 extends through the box track 85 and
out the rear thereof. To the front of the shaft
there is mounted a sprocket wheel 54 and to the
rear of the shaft is secured another sprocket
wheel 55. There is a bracket 56 ang sprocket
wheel 87 similar to bracket 50 and wheel 54 re-
spectively, secured to the right hand end of the
box track 35, but having no additional wheel sim-
ilar to 55. A flexible driving element is looped
over the two wheels 54 and 57, and the first door
22 is secured to the bottom reach of this element.
The element can be any cable, or chain or helt,
but in the illustrated embodiment, it is conven-
iently and economically made up of a length of
sprocket chain 60 on each end of the loop to
engage the respective sprocket wheels, and give
positive drive, and lengths of flexible cable, 61
and 62 secured to the chain ends as for example
at 63.

Adjacent to the left hand end of the box track
35 there is provided a suitably supported plat-
form secured by bracket Ti to the wall 20. The
platform T0 supports the driving means for mov-

_Ing the doors. Same includes an electric motor 12

having a shaft 13 driving a worm 74 and pinion
15 in the gear reduction unit 78. Obviously any
suitable speed reducing means and prime driver
can be used. Likewise, it has not been deemed
necessary to illustrate further and describe the
shaft couplings and conventional details. A suit-
able brake mechanism is shown symbolically at
71. The pinion 75 drives a sprocket wheel 78
and a sprocket chain 79 engages over wheel 78
and wheel 55, When the motor 12 is energized,
the driving mechanism will rotate the loop in-
cluding cables §1 and 62 thereby sliding the door
22 right or left as the case may be, since the
door is secured to cable 62 as will be explained.

_Electrical controls and connections are not
shown since same are capable of assuming many
different forms.

As thus far described, the installation is sub-
stantially the same as any conventional sliding
door arrangement which utilizes the same or
similar features. There is no provision, as thus
far described, which will prevent the doors from
crashing together upon closing or crashing

‘against their respective stops upon opening.

There is no provision for preventing starting
jerk from occurring as the doors pass from rest
to moving condition. More important, there is
no provision for enabling the doors gradually to
come to a stop from their moving condition dur-
ing the last phases of movement and coming
to rest at substantially the identical position upon
every cycle of movement thereof. These things
are accomplished only by the invention which will
hereinafter be described.
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Mounted in the upper left hand corner of the
door 22 is a mechanism, designated generally by
the reference character 80 which will enable the
accomplishment of the advantages mentioned.
These are 2 cushioning of the doors during
stopping, the gradual increasing of the velocity
of the doors during starting to prevent jerking,
the stopping of the doors at the end of travel
at predetermined points. The anti-inertia de-
vice 80 is best illustrated in Figs. 3, 5, 8, and 9.
The movable parts of said device are mounted
between front and rear generally triangular
shaped plates §1 and 82, the rear plate 8/ being
secured to the front of the door 24 in any suit-
able manner such as by welding as shown at 84
to assure that the device will move with the door.
It is emphasized that the only connection be-
tween both doors and the lower cable 62 is
achieved by way of the device 88 and no exter-
nal stop members are provided for the doors.
The plates 81 and 82 are spaced one from the
other by spacers 86 bolted at the lower corners
thereof.

In order to provide for mounting of the device
80 upon the door 22 the upper angle iron 25 may
be cut away as at 89 and the welds 84 may se-
cure angle brackets 90 to the rear of the plate
82 which brackets may be bolted as at 8¢ to
the angle iron 25. At the lower end of the plate
82 there may be provided a nut 82 welded as
at 93 to the rear thereof, for receiving a bolt
84 therein. A stand-off spacer 95 is provided
through which the bolt 24 secures the lower end
of the device 80 to the door 22.

The rear plate 82 has mounted thereon a ro- 3

tatable pulley segment 87 having a grooved up-
per edge 88 (see Flig. 11) curved about the center
of rotation of the said segment. The segment
87 is generally of keystone formation and is piv-
oted upon a bolt 97 mounted on a bushing 98
which is inserted in the rear plate 82. A suit-
able anti-friction washer 89 may be provided.
As wiil be noted the lower cable member 62 is
actually formed of two parts, each of which is

crossed about the keystone-shaped pulley seg- |
Thus, there is one

ment and secured thereto.
end designated 62’ which passes over the grooved
edge 88 from left to right as viewed in Figs. 8
and 11, and thence passes down the right hand

edge 181 of the segment 87 and round the bottom .
The end desig- °

edge 102 where it terminates.
nated 62’' passes over the pulley edge 88 from
right to left, down the left side {03, and around
to the bottom #82 where it also terminates. Both
ends are secured to the bottom edge (02 by any
suitable means such as clamp washers 105 held
in place by simple screws 166. Any other secure-
ment means is suitable. The ends 62’ and 62"’
are secured with the cable 62 taut by means of
turnbuekles (not shown) for example.

As thus far described, it will be appreciated
that if the kevstone shaped pulley segment 87
is freely rotatable, but limited in its extent of
rotation, say through thirty or forty degrees
(not considering any other part of the mecha-
nism which will he described) then, from an up-
right position of said segment, if the cable 62 is
moved either right or left, before the door 24
will commence to move, the segment 87 must
rotate through the extent available.

This rotation of the segment relative to the
door, so that there is movement of the cable rela-
tive to the door prior to movement of the door,
is an important principle used in achieving the
results alluded to herein. Obviously there is
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8

means provided to confrol the rotation or ab-
sence of rotation of the pulley segment which
will now be described.

T provide a pair of cam members (10 and {11
disposed between the segment 87 and one of
the plates. In the embodiment illustrated the
cam members are adapted for movement be-
tween the segment 871 and the front plate 8f.
The cam members are pivotally mounted at the
top of the device 80 at 112 and 113 respectively.
Tach member has certain cam ways which will
be described, for cooperation with the pulley seg~
ment 871. As viewed in Fig. 8, the major por-
tions of the cam members extend downward and
over the pulley segment. It should be appre-
ciated that the pulley segment could be mounted
on the front plate and the cam members mounted
between it and the rear plate, but this arrange-
ment is obvious, and need not further be dis-
cussed, especially since it makes no difference
in the operation of the device.

The cam member 110 is intended to rotate
about its pivot (12 from its erected position as
shown in Pig. 8 to the position shown in Fig. 3
in a counter-clockwise direction at the left hand
end of the path of movement of the door 22.
Likewise the cam member {11 is intended to ro-
tate from the position shown in Fig. 8 to a posi-
tion similar to that of cam member (0 in
Fig. 3, albeit a mirror position thereof and
not shown in the drawings, when the door
22 has reached its extreme right hand end
of its path of movement. During the rota-
tion of the respective cam members as described
there may be a slisht movement of the opposite
cam which is of no importance. In the preferred
embodiment first described, the pivotal move-
ments of the cam members (19 and (i at the
ends of the path of the door 22 is positive and
forced, both while the door is appreaching that
end and leaving that end, but in another em-
bodiment which will be described, recovery of
the respective cam members to erect position is
effected by spring biasing means. Thus, in the
latter referred to variation of the structure, the
cam members 110 and (il are biased to rotate
in clockwise and counter-clockwise directions re-~
spectively.

Referring now to Figs. 3 and 8, a coiled spring
114 is shown connected between eyes 115 and
{16 of the respective cam members. In the pre-
ferred embodiment, this spring ({4 is a mere
refinement and intended for holding the cam
members 110 and {11 erect and firm against play.
In the modified form (. e, where the paths of
movement of the cams are not positively con-
fined and determined by certain track means in
a manner which will be described) the said spring
114 would serve as means for biasing the cam
members {10 and i1i to recover their erect po-
sitions after the door has left a position of rest.
This will be explained fully hereinafter in con-
nection with Pig. 14. Other biasing means will
also be described.

Considering now the left hand cam member
110, there is provided a cam way therein in the
form of a slot {{7 whose shape is irregular. The
slot has three parts, all connected together in
such a manner that a cam can pass smoothly
throughout the entire extent of the slot [(I7.
There is an upper arcuate portion (I8 whose
center of curvature is the pivot 97 of the pulley
segment 87 when the device 80 is in the condi~
tion shown in Fig. 8. At its lower end, the upper
arcuate portion 118 connects with a rectilinear
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portion 119 which extends at an oblique angle

therefrom downwardly and to the left, the junc-
ture between the two portions being designated
120. The lower end of the portion 119 connects
with a lower arcuate portion 121 whose center
of curvature is generally in the vicinity of the
center of the pulley segment 871. Actually, in
the circumstance that the lower arcuate portion
121 is in use, the mechanism is so arranged that
the center of curvature of said arcuate portion
12i is the pivot 87, as illustrated in Fig. 3.

The pulley segment 87 is provided on its front
surface with dowels or pins 122 and 123, the first
of which is engaged in the slot {17 and acts as
a. cam therefor. The dowel 122 is held against
the pulley segment 87 by the screw {24.

It will be noted that the cam members ({8
and 1§ are of irregulay shape, and it is desired
to point out that the shape is immaterial so long
as the paths for movement of the dowels or pins
122 and {23 are provided.

Referring now to the right hand cam member
fii and its pin or cam 123, the construction
thereof is identical to that described for the cam
member 119 and its pin {22. Thus there is a
slot 125, upper arcuate portion 128, juncture 121,
rectilinear portion 128, lower arcuate portion
129, and the pin 123 is held in place by the screw
130. The difference hetween the members (18
and {1t is that they each face in opposite di-
rections from one another.

The additiona] constructional features of the
device 80 will for the moment be disregarded,
and the operation of that part thus for described
will be set forth in detail.  In Fig. 8 there is il-
lustrated a condition in which. the door 22 is mov-
ing, either to the right or to the left. In other
words, its velocity is equal to the velocity at which
the cable 62 is being moved. The tendency of
the cable to rotate the segment 81 is resisted
because the cam pins 122 and 123 are positioned
in the junctures 120 and 127 respectively. The
cam members (10 and 111 in this position will
be considered erect. Tendency of the pulley seg-
ment 87 to rotate in a clockwise direction is op-
posed by the cam pin 123 bearing against the
lower edge of the juncture 127. Since the move-
ment which would be required of the cam pin
123 is at right angles to the radius of the upper
arcuate portion 126 from the pivot 97 to the
pin {23, and the line of this movement practically
passes through the pivot {13 of the cam membey
111, there can be no moment given to the cam.
In addition, the bias of the spring {14, although
quite small, is sufficient effectively to lock the cam
member 11, and hence the pulley segment 87
against movement.

Summarizing, in the condition illustrated in
Pig. 8, the device 80 is locked against rotative
movement, and the cable 62 is secured to the
door and moves therewith. This situation pre-
vails while the door is between its limits of move-
ment, i. e., when the cable 62 is being driven
at a constant velocity.

It becomes apparent, that in order to un-
lock the anti-inertia device, it will be required
to swing the cam members 110 or {i{ inwardly,
i. e., against the bias of the spring (14. Two
expedients are illustrated for accomplishing this
function, one being illustrated in the embodi-
ment of Figs. 1 to 10 inclusive and the modi-
fied form of Figs. 12 and 13, and the other being
illustrated in Fig. 14, the keystone shaped pulley
segment 871 is substantially the same in both
cases.

The modified form of Figs. 12 and 13, al- 7;
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10

though slightly different, operate on the same
principles as the embodiment of Figs. 1 to 10.

In order to unlock the anti-inertia device 80,
i. e, render same operative, means must be pro-
vided which operate as the door 24 approaches a
position of rest. Furthermore, the same or other
means must be provided which render the device
operable as the door leaves its position of rest.
To accomplish these functions, I provide the cam
members {8 and (il with extensions {40 and
141 respectively, in the form of integrally formed

elongate arms extending upwardly and to the

right or left as the case may be. The ends of
the extensions are provided with free rollers 142
and 143 respectively mounted thereon in any
suitable fashion. The box track 85 at the left
hand end thereof is provided with a pair of metal
strips 144 and 185 welded or otherwise secured
to the front member of the box track and ar-
ranged parallel one to the other. They form a
channel or track 146 which slants downwardly
and to the left as viewed in Fig. 3 in the path
of the roller 142 as it moves to the left with the
door. Since the roller {42 is moving rectilinearly
when the door 24 is moving to the left, when said
roller 142 enters the track 146 it will be positively
guided downwardly and to the left as the door 22
continues to move to the left. This movement
will now rotate the cam member (10 in a coun-
terclockwise direction. This movement is against
the bias of the spring {14 which, as has been
explained, is not essential to the operation of the
device. As this occurs, the anti-inertia device
becomes unlocked from the door, i. e., the pulley
segment 87 becomes free to rotate. The inertia
of the door 22 is cushioned as the door operates
the limit switch {47, and comes to a stop.

This action occurs in two steps which occur
either simultaneously or in overlapped relation.
The rotation of cam member {10 first causes the
cam pin 122 to leave the juncture i28 and begin
to follow the straight slot portion {19, The pul-
ley segment 87 will begin to rotate in a counter-
clockwise direction about the pivot 87, but not
a great deal. At the same fime, the opposite
cam pin 123 begins to travel up the arcuate por-
tion 126. The cable 62 now begins to move a
slight amount to the left relative to the door 22.
Since the cable is travelling at a constant ve-
locity, this relative movement gives rise to a
slowing down of the door. The cam pin 122
continues to move -down the slot (19, slowing the
door’s velocity. The relative movement between
the cable 62 and the door continues as the pulley
segment rotates giving rise to this phenomenon.
Obviously, since the portion i19 is straight, the
rotation of the cam member {0 at a constant
speed will increase the speed of rotation of the
pulley segment 87 until the end of the portion
119 is reached. The arm [0 stops rotating at
this point, although the segment 87 is free to
rotate. The instant that the cam pin 122 enters
the lower arcuate slot {21 the arm {10 cannot
rotate because if it does the pin 122 must move
in g direction perpendicular to a line drawn from
the pivot point 112 through the pin. The only
time that this was possible was when the pin
122 was in the rectilinear portion {19 of the cam
way t11. Therefore, since the pivot point {12 is
fixed relative to the door 22, the fact that the
cam member {10 cannot move when the pin 122
enters the slot 121 forces the door positively to
stop. By adjustment of the relative arrange-
ment of the various parts, i. e., the positions of
the device 80, the track 46, and the door 22 with
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respect to the opening 21, the precise position
at which the door is to stop can be determined.
Furthermore, this position can be kept at the
identical point for every cycle of door movement
within the limits afforded by the play of the
mechanism. It is a relatively simple matter to
have this point remain within a one-sixteenth
of an inch variation for the larger type of fire
door installation.

After the door has stopped moving to the left,
as is the situation in Fig. 3, the segment 87 is
still free to rotate, and in this case, the cam pin
{22 rides down the lower arcuate slot 121 while
the opposite cam pin 123 rides up the slot 1286.
This permits the cable 62 to continue moving for
a short distance while the motor 72 is braked
to a stop. The limit switch de-energizing the
motor 12 may be adjusted to shut off the power
just before the roller 42 enters the track 148 or
may be set any time before or after.
ferred that the cable 62 come to rest before the
pin 122 engages the termination of the arcuate
portion 121. It will be obvious, however, that
regardless of where the pin 122 stops its move-

ment. relative to the arcuate portion 121(, the 2:

door 22 will stop its movement at the same point
relative to the opening 21{. This makes for per-
fect, positive, and gradual stopping regardless of
many conditions which would affect other meth-

ods of stopping the doors, such as humidity, .2

temperature, frictional variations, play in the
driving mechanism, etc.

It.should be appreciated that the device 80 need
not have two cam members to give the desired

results, considering only one end of the travel :

of the door. In other words, the cam member
{10 and pin 122 act to cushion the door 22 at the
left end of its travel and absorb the jerking
when the door starts off from left rest position
toward the right.
door were cushioned in some other fashion and
jerking prevented in another way, the cam mem-
ber (il and pin 123 would be unnecessary and
could be eliminated. In their place there could

bhe some simple stop mechanism to prevent.elock-

wise rotation. of segment 81. Since, however, it
is best.to provide anti-inertia means at both ends
of the travel path, the second cam member is
needed. Likewise, for a single action anti-

inertia device, the upper arcuate slots 118 and .

128 would not be required.

Referring once more to Fig. 3, let us presume
that the cam pin {22 has moved to a halt in the
lower arcuate portion (21, and the cam pin (23
has moved adjacent the upper end of the arcuate
portion 128 of the slot 125.
rest at the left end of its travel path. When the
motor 72 is energized, it reaches constant speed
almost at once. This would normally cause the
cable 62 to start the deor 22 moving to the right
with a jerk. However, because of the anti-
inertia device 88, the inertia of the door is not
permitted to oppose movement of the cable 62
to the right.

‘When the cable begins to move, it starts rotat-
ing the pulley segment 87 in a clockwise direc-
tion. First the pin 122 travels up the arcuate
slot portion i2i without affecting the cam mem-~
ber 110 and without moving the door. Next the
cam pin 122 enters the slot portion {19 and begins
to rotate the arm {10 clockwise about the pivot
{12, pulling the roller {42 up the track 146 and
thus moving the door forward. As.the arm 110
moves from its position above described to.that of
Fig. 8, the segment 87 rotates at a decreasing rate

It is pre-
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12
of rotation until it stops at the position shown in
Fg. 8, and being unable to travel further, locks
the cable 62 to the door 22. Thus the speed of
the door 22 has gradually increased until it is
equal to the speed of the cable 62.

Obviously the same operations described for
stopping the door occur, albeit in an opposite
direction, when the door reaches the right hand
end of its travel path. The roller 143 enters track
i858 formed between strips 151 and 152 to cushion
the door 22. Jerking during starting also is pre-
vented in the manner described. In this last
mentioned case, the segment 87 rotates counter-
clockwise.

The parts of the anti-inertia device referred to
as cam members 110 and {11 have been described
as having the extensions {40 and (41 for coopera-
tion with the tracks {46 and 159 to rotate the
respective cam members in the manner set forth
above. Obviously, any means capable of causing
the rotation is equivalent. For example, in Fig.
14 I have diagrammatically shown a cam mem-
Lker 219 pivoted at 2i2 and having a biasing
spring 2i4 tending to rotate same in a clockwise
direction. The remainder of the anti-inertia
deviee need not be illustrated since its construc-
tion is obvicusly the same as the device 80 (except
that the opposite cam member is like 210). Note
that the extensions (40 and 141 have no counter-
part here. Instead, there is a fixed member 240
which is secured to a wall or the like and which
is aligned with the cam member 210 so that when
the door carrying the cam member 210 ap-
proaches its position of rest, the end of the mem-
ker 246, which may be provided with a roller 241,
engages the edge of the cam member 210 and
rotates the same in a counter-clockwise direction.
In this variation of the invention, the biasing
spring 214 is essential in order to force recovery
of the cam 21{0 to erect position when starting to
move the door to the right.

Arniother manner of causing the desired rota-
tion of the cam member is illustrated in Figs. 12
and 13. Here are shown g simple metal rail 160
secured to a. wall 161 by brackets (62’, a conven-
tional door (63 having hangers (64 mounting
roller wheels, one of which is shown at (65 for
rolling the door along the rail, and a driven
sprocket wheel 166 and sprocket chain {87 and
capble 168, the drive mechanism of which is no
different from that previously described. An
anti-inertia mechanism 70 is secured to the door
163 and its construction is substantially the same
as the device 80 with the exception of the ab-
sence of the extension arms 140 and 14i. In-
stead, the cam member 71 (which is the equiva-
lent of the cam member (10) has an elongate
push rod i12 pivotally mounted thereto at (73.
The bias provided in the device 80 by the spring
{14 is now provided by a coil spring 174 secured
to the rod at 175 and the door 163 at {16 and
tending to pull the rod to the left as viewed.in
Fig. 12. Again, in this version, because of the
track (82, the spring bias is not essential. At the
upper left hand corner of the door 163 I have
provided & support plate 171 to which is pivotally
mounted a crank arm 178 rotatable about the
pivot 178. The right arm is pivotally mounted at
189 to.the left hand end of the push rod 112 while
the left arm has a roller 181 which is adapted to
enter and slide down the track 182 formed be-
tween the strips 183 and (84 secured to the
bracket 185, which in turn is fixed to the rail 160.

The operation of the structure of Figs. 12 and
13 is identical to that of the structure previously
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‘deseribed and hence no furthér details need Ye
-set forth. The push rod and crank arm struc-
ture are duplicated on the right hand side of the
door 163, of which only a part of the push rod
-186 is seen in Fig. 12.

It is believed that the invention has been set
forth with sufficient clarity and detail to enable
one skilled in the art to which same appertains
to construct and operate practical embodiments
thereof. As pointed out, the device operates ef-
fectively in connection with any large moving
‘mass, and it is unnecessary that same consist of
horizontally sliding articles, but can be movable
_either vertically or obliquely. Likewise, many de-
-tails can easily be varied both as to location and
dimension without in any way departing from the
spirit of the invention or the scope thereof as
‘defined by the appended claims,

I claim:

1. An anti-inertia device for an article slidable
along a path relative to a fixed structure, said
article being driven by a flexible drive member
linearly movable relative to the fixed structure
along a path substantially parallel with said first
path, a mechanical coupling between the drive
‘member and the article so that said article is
-adapted to move with the drive member, said

“eoupling being normally locked while said article
is moving along said path, but becoming unlocked

when said article is at an end of its path to 3

permit limited relative movement between said
-article and drive member, said coupling compris-
-ing a member pivotally mounted upon said article
and having said drive member connected thereto
and tending to rotate the same, means preventing
rotation of said pivotal member in one direction,
means in the path of said pivotal member pre-
venting rotation in the other direction but remov-
able therefrom when said artlcle is adjacent and
at said path end.

2. An anti-inertia device for an article slidable
along a path relative to a fixed structure, said
article being drivern by a flexible drive member
Jdinearly ‘movable relative to the fixed structure
-along 2 path substantially parallel with said first
‘path, a mechanical coupling between the drive

member and the article so that said article is
adapted to move with the drive membper, said
coupling being normally locked while said article

-is moving along said path, but becoming unlocked

when said article is at an end of its path to permit
Jimited relative ‘movement between said article
-gid- drive member, said coupling comprising a
member pivotally mounted upon said article and
-having said drive member connected thereto and

tending to rotate the pivotal member, means pre- -

.venting rotation of said pivotal member. in one
-direction, means in the path of said pivotal mem-
ber preventing rotation in the other direction but
removable therefrom when said article is adja-
cent and at said path end, and means causing
Jlimited rotation of said pivotal member when
-said second mentioned rotation preventing means
has been removed.

3. An anti-inertia device for an article slidable

.along a path relative to a fixed structure, said -

article being driven by a flexible drive merber
linearly movable relative to the fixed structure
.along a path substantially parallel with said first
path, a pulley mounted with its pivot fixed to
.said article, said drive member making at least
-g, partial loop about said pulley whereby to be
-effectively tangential thereto and capable of ro-
tating the same whilst moving relative to the
sarticle, means rendering said pulley non-rotata-
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ble during a portion of thé movement of said
article along said path, and means rendering said
pulley rotatable during other portions of move-
ment along said path.

4. An anti-inetrtia device for an article slidable
along a path relative to a fixed structure, said
article being driven by a flexible drive member
linearly movable relative to the fized structure
along a path substantially parallel with said first
path, a pulley mounted with its pivot fixed to
said article, said drive member making at least
a partial loop about said pulley whereby to: be
effectively tangential thereto and capable of ro-
tating the same whilst moving relative to the
article, a pulley control member carried by said
article engaged with said pulley for preventing
its rotation in one direction during movement:of
the article along a portion of said path, and
means fixed relative to said structure adapted to
be engaged with said pulley control member dur-
ing another portion of said path to move said

-control member relative to said pulley rotating

said pulley thereby causing relative motion be-
tween said pulley and drive member and absorb-
ing inertia.

5. An anti-inertia device for an article slidable
along a path relative to a fixed structure, said
articie being driven by a flexible drive member
linearly movable relative to the fixed structure
along a path substantially parallel with said first
path, a pulley mounted with its pivot fixed to said
article, said drive member making at least a par-
tial loop about said pulley whereby to be effec-
tively tangential thereto and capable. of rotating
the same whilst moving relative to the article,
a pulley control member carried by said article

engaged with said pulley for preventing its rota-
tion in one direction during movement of the
article along & portion of said path, and means
fixed relative to said structure adapted to be en-
gaged with said pulley control member during
another portion of said path to move said control
member relative to said pulley rotating said pul-
ley thereby causing relative motion between said
pulley and drive member and absorbing inertia,

5 said pulley and control member having cooperat-

ing cam and follower means defining said relative
movement along a path permitting limited move-

‘ment of said pulley control member, whereby said

member will cause said article to stop moving
simultaneously with cessation of movement of
said pulley control member.

6. An anti-inertia device for an article slidable
along g path relative to a fixed structure, said
article being driven by a ifiexible drive member
linearly movable relative to the fixed structure
along s path substantially parallel with said first
path, a pulley mounted with its pivot fixed to
said article, said drive member making at least
a partial lcop about said pulley whereby to be
effectively tangential thereto and capable of ro-
tating the same whilst meving relative to the
article, a pulley control member carried by said
article engaged with said pulley for preventing
its rotation in one direction during movement of
the article along a portion of said path, and
means fixed relative to said structure adapted to
be engaged with said pulley control member dur-
ing another portion of said path to move said
control member relative to said pulley rotating
said pulley thereby causing relative motion be~
tween said pulley and drive member and absorb-
ing inertias, said pulley and control member hav-

"ing cooperating cam and follower means defining

said relative movement along a path permitting

-limited movement of said pulley control member,
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Whereby said membetr will cause said article to
stop moving simultaneously with cessation of
movement of said pulley control member, and
also permitting additional movement of said pul-
ley after the cessation of movement of said puiley
control member and article, thereby enabling ad-
ditional relative movement between the drive
member and the article.

7. An anti-inertia device for a large slidable
door moving relative to a fixed structure and
having a flexible drive member adapted to he
moved parallel with the door and have the door
attached thereto, comprising a pulley member
pivoted on the door, the drive member making
at least a partial loop around the pulley and
tending to rotate the same thereby to cause rela-
tive movement between door and drive member,
a ¢cam member pivotally mounted on the door
with the pivot thereof spaced from the pulley
pivot and having a connection with said pulley,
said connection including a follower and a de-
fined path for the follower, said cam member
and pulley being arranged during normal move-
ment of the door with the follower and path

disposed to prevent rotation of the pulley and -

hence relative movement between door and drive
member, but with the follower movable along
Said defined path when the door approaches
the end ‘of its travel to cause the pulley to rotate

in a direction which would carry the drive mem- 3

ber ahead of the door thereby slowing down the
door.

8. An anti-inertia device for a large slidable
ddor moving relative to a fixed structure and

having a flexible drive member adapted to be -

moved parallel with the door and have the door
attached thereto, comprising a pulley member
pivoted on the door, the drive member making
at least a partial loop around the pulley and

tending to rotate the same thereby to cause rela- .

tive movement between door and drive member,
a cam member pivotally mounted on the door
with the pivot thereof spaced from the pulley
pivot and having a connection with said pulley,
said connection including a follower and a de-
fined path for the follower, said cam member
and pulley being arranged during normal move-
ment of the door with the follower and path
disposed to prevent rotation of the pulley and
hence relative movement between door and drive

‘member, but with the follower movable along *

said defined path when the door approaches
the end of its travel to cause the pulley to rotate
in a direction which would carry the drive mem-
ber ahead of the door thereby slowing down the

door, the said structure and cam member having °

means cooperatively engaging as the said door
approaches said end and rotating same a limited
extent and said follower moving along said path
during said rotation in an arc having a pulley
pivot at its center while moving away from the
cam member pivot.

9, An anti-inertia device for a large slidable
door moving relative to a fixed structure and
having a flexible drive member adapted to be
moved parallel with the door and have the door
attached thereto, comprising a pulley member
pivoted on the door, the drive member making
at least a partial loop around the pulley and
tending to rotate the same thereby to cause rela-
tive movement between door and drive member,
a cam member pivotally mounted -on the door
with the pivot thereof spaced from the pulley
pivot and having a connection with said pulley,
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fined path for the follower, said cam member
and pulley being arranged during normal move-
ment of the door with the follower and path
disposed to prevent rotation of the pulley and
hence relative movement between door and drive
member, but with the follower movable along
said defined path when the door approaches the
end of its travel to cause the pulley to rotate
in a direction which would carry the drive mem-
ber ahead of the door thereby slowing down the
door, the said structure and cam member having
means cooperatively engaging as the said door
approaches said end and rotating same a limited
extent and said follower moving along said path
during said rotation in an are having the pulley
pivot as its center while moving away from the
cam member pivot, said path including an ex-
tension engaged by the follower substantially at
right angles with a line drawn through the fol-
lower and the cam member pivot whereby the
cam member is prevented from further move-
ment and the door is thus stopped.

10. An anti-inertia device for a large slidable
door moving relative to a fixed structure and
having a flexible drive member adapted to be
moved parallel with the door and have the door
attached thereto, comprising a pulley member
pivoted on the door, the drive member making
at least a partial loop around the pulley and
tending to rotate the same thereby to cause rela-
tive movement Letween door and drive member,
a cam member pivotally mounted on the door
with the pivot thereof spaced from the pulley
pivet and having a connection with said pulley,
said connection including a follower and a de-
fined path for the follower, said eam member
and pulley being arranged during normal move-
ment of the door with the follower and path
disposed to prevent rotation of the pulley and
hence relative movement between door and drive
member, but with the follower movable along
said defined path when the door approaches the
end of its travel to cause the pulley to rotate
in a direction which would carry the drive mem-
ber ahead of the door thereby slowing down the
door, the said structure and cam member having
means cooperatively engaging as the said door
approaches said end and rotating same a limited
extent and said follower moving along said path
during said rotation in an arc having the pulley
pivot as its center while moving away from the
cam member pivot, said path including an ex-
tension engaged by the follower substantially
at right angles with a line drawn through the
follower and the cam member pivet whereby the
cam member is prevented from further move-
ment and the door is thus stopped, said exten-
sion also defining an arc about the pulley pivot

‘so that although the ‘door has stopped the drive

member may centinue to move relative to the
same.

11. A strueture as defined in claim 8 in which
the -cam member is provided with means biasing
same against said rotation.

12. A structure as defined in claim 8 in which
the means comprises a track and track rider
noermally disengaged but movable relative one
to the other along the way defined by the track
when the door is less than a predetermined dis-
tance from said structure.

13. A structure as defined in claim 12 in which
the track is carried by the structure and ‘the
rider consists of a roller carried by said cam

‘member,

14. A-structure a5 defined in claim 12 in which
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the track is attached to said structure and there
is provided a crank arm having said rider there-
on and having linked connection with said cam
member.

15. A structure as defined in elaim 7 in which
said door has a second cam member grranged
opposite the first cam member and having the
identical construction although arranged to be
operated in the manner described in said claim
for said first cam member, but only when the
door approaches the end of ifs travel opposite to
that defined in said claim.

16. A structure as defined in ¢laim 8 in which
there is & second cam imember identical and
opposite having identical and opposite connec-
tion and adapted to slow the door down when
moving in the opposite direction, and the struec-

.ture and said second member have identical co-

operating means operative as the door ap-
proaches the end cpposite that defined in said
claim.

17. A structure as defined in claim 9 in which
there is previded a second identical and opposite
cam, and having a second identical and opposite
connection with said pulley for siowing the door
down when moving in the opposite direction,
each path including an arcuate portion at the
end opposite said extension arranged toc accom-
modate movement of its follower while the pulley
is rotating to carry the opposite follower towards
the extension of the opposite path.

18. An anti-inertia device for a large slidable
door moving relative to a fixed structure and
having a flexible drive member adapted to be
moved parallel with the door and have the door
attached theretc, ecomprising a pulley member
pivoted on the door, the drive member making
at least a partial loop arcund the pulley and
tending to rotate the same thereby to cause rela-
tive movement between door and drive member,
a cam member pivotally mounted on the dcor
with the pivot thereof spaced from the pulley
pivot and having a connection with said pulley,
said connection including a follower and a de-

fined path for the follower, said cam member

and pulley being arranged during normal move-
ment of the door with the follower and path dis~
posed to prevent rotation of the pulley and
hence relative movement between door and drive
member, but with the follower movable along said
defined path when the door approaches the end
of its travel to cause the pulley to rotate in
a direction which would carry the drive member
ahead of the door thereby slowing down the door
te a position of rest, said follower and path also
coming to rest at least immediately after the
door has come to rest in a position enabling
reverse rotation of the pulley, so that when the
drive member is moved backwards, the pulley
will rotate in an opposite direction, the door will
move away from rest and the cam member swing
to move the follower and path to a position
once more locking the pulley against rotation.
19. An anti-inertia device for a large slidable
door moving relative to a fixed structure and
having a flexible drive member adapted to be
moved paraliel with the door and have the door
atiached thereto, comprising a pulley member
pivoted on the door, the drive member making
at least a partial lecop around the pulley and
tending to rotate the same thereby to cause
relative movement between door and drive mem-
ber, a cam member pivotally mounted on the
door with the pivot thereof spaced from the pul-
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ley pivot and having a connection with said
pulley, said connection including a follower and

-8 defined path for the follower, said cam mem-

ber and pulley being arranged during normal
movement of the door with the follower and
path disposed to prevent rotation of the pulley
and hence relative movement between door and
drive member, but with the follower movable
along said defined path when the deor approaches
the end of its trave] to cause the pulley to ro-

ctate in a direction which would carry the drive
- member ahead of the door thereby slowing down

the door, the said siructure and cam member
having means cooperatively engaging as the said

docr approaches said end and rofating same a

iimited extent and said follower moving along
said path during said rotation in an arc having
thie pulley pivot s its center while moving away
from the cam member pivot, said path including
an extension engaged by the follower substan-
tially at right angles with a line drawn through
the follower and the cam member pivot where-
by the cam member is prevented from further
movement and the door is thus stopped, said
device being reversible to enable relative move-
ment between drive member and door when the
drive member is driven in an opposite direction
to permit the door fo start from said stopped
position without jerking.

20. In combination, a sliding door, an elec-
trically operated driving mechanism, a flexible
drive member driven by said driving mechanism,
a fixed structure supporting said driving mecha-~
nism and having said dcor movable relative there-
to along a predetermined path, the flexible drive
member adapted to be connected to the door to
drive the same, means controlling said driving
mechanism to start and stop the same, a variakle
coupling between the door and drive member
permitting relative movement hetween drive
member and door, but only adjacent an end of
said path, means for de-energizing said driving
mechanism as the door approaches said path end,
and means for enabling said relative movement
at the end of the path, whereby when coming
to rest or starting the inertia of the door will
partially be absorbed, said coupling comprising
a pivoted pulley member, a cam member pivoted
to the door and arranged to rotate the pulley
member, said means enabling such relative raove-
ment comprising engaging means on the struc-
ture and cam which cooperate to move the cam in
one direction as the door approaches said end,
and in the opposite direction as the door leaves
the said end.

21. In combination, a sliding door, an elec~
trically operated driving mechanism, a flexible
drive member driven by said driving mechanism,
a fixed structure supporting said driving mecha-
nism and having said door movable relative
thereto along a predetermined path, the flexible
drive member adapted to be connected to the door
to drive the same, means controlling said driving
mechanism to start and stop the same, a variable
coupling between the door and drive member per-
mitting relative movement between drive mem-
ber and door, but only adjacent an end of said
path, means for de-energizing said driving
mechanism as the door approaches said path
end, and means for enabling said relative move-
ment at the end of the path, whereby when com-
ing to rest or starting the inertia of the door will
be partially absorbed, said coupling comprising a
pivoted pulley member, a cam member pivoted
to the door and arranged to rotate the pulley
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member, said means enabling such relative move-
ment comprising engaging means on the struc-
ture and cam which cooperate to move the cam
in one direction as the door approaches said
end, and in the opposite direction as the door
leaves the said end, said cam and pulley having
a slot and pin connection, the slot being of such
shape to carry the pin in a path about the pulley
pivot but simultaneously in a path of varying
distance from the cam pivot point.

22, A combination as described in claim 21 in
which the slot also has a portion which prevents
further movement of the pin relative to the cam
pivot point except about the same whereby posi-
tively to define the position of rest of said door.

WESTROPP ARMSTRONG.
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